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Recommendations for Preventing Transmission 
of infection with Human T-Lymphotropic Virus Type II!/ 
Lymphadenopathy- Associated Virus during Invasive Procedures 


BACKGROUND 


On November 15, 1985, “Recommendations for Preventing Transmission of Infection 
with Human T-Lymphotropic Virus Type Ill/Lymphadenopathy-Associated Virus in the Work- 
place,” was published (7). That document gave particular emphasis to health-care settings 
and indicated that formulation of further specific recommendations for preventing human T- 
lymphotropic virus type Ill/lymphadenopathy-associated virus (HTLV-III/LAV) transmission 
applicable to health-care workers (HCWs) who perform invasive procedures was in progress. 

Toward that end, a 2-day meeting was held at CDC to discuss draft recommendations ap- 
plicable to individuals who perfcrm or assist in invasive procedures.” Following the meeting, 
revised draft recommendations for HCWs who have contact with tissues or mucous mem- 
branes while performing or assisting in operative, obstetric, or dental invasive procedures 
were sent to participants for comment. In addition, 10 physicians with expertise in infectious 
diseases and the epidemiology of HTLV-Ill/LAV infection were consulted to determine wheth- 
er they felt additional measures or precautions beyond those recommended below were in- 
dicated. These 10 experts did not feel that additional recommendations or precautions were 
indicated. 

DEFINITIONS 


In this document, an operative procedure is defined as surgical entry into tissues, cavities, 
or organs or repair of major traumatic injuries in an operating or delivery room, emergency 


“The following organizations were represented at the meeting: American Academy of Family Physicians; 
American Academy of Periodontology; American Association of Dental Schools; American Association 
of Medical Colleges; American Association of Oral and Maxillofacial Surgeons; American Association of 
Physicians for Human Rights; American College of Emergency Physicians; American College of Nurse 
Midwives; American College of Obstetricians and Gynecologists; American College of Surgeons; Ameri- 
can Dental Association; American Dental Hygienists Association; American Hospital Association; Ameri- 
can Medical Association; American Nurses’ Association; American Public Health Association; Associa- 
tion for Practitioners in Infection Control; Association of Operating Room Nurses; Association of State 
and Territorial Health Officials; Conference of State and Territorial Epidemiologists; U.S. Food and Drug 
Administration; Infectious Diseases Society of America; National Association of County Heaith Officials; 
National Dental Association; National Institutes of Health; National Medical Association; Nurses Associa- 
tion of the American College of Obstetricians and Gynecologists; Society of Hospital Epidemiologists of 
America; Surgical Infection Society; and United States Conference of Local Health Officers. In addition, 
a hospital administrator, a hospital medical director, and representatives from CDC participated in the 
meeting. These recommendations may not reflect the views of all individual consultants or the organiza- 
tions they represented 
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department, or outpatient setting, including both physicians’ and dentists’ offices. An obstet- 
ric procedure is defined as a vaginal or cesarean delivery or other invasive obstetric procedure 
where bleeding may occur. A dental procedure is defined as the manipulation, cutting, or 
removal of any orai or perioral tissues, including tooth structure, where bleeding occurs or the 
potential for bleeding exists. 
RECOMMENDATIONS 

There have been no reports of HTLV-Ill/LAV transmission from an HCW to a patient or 
from a patient to an HCW during operative, obstetric, or dental invasive procedures. Neverthe- 
less, special emphasis should be placed on the following precautions to prevent transmission 
of bloodborne agents between all patients and all HCWs who perform or assist in invasive 
procedures. 

1. All HCWs who perform or assist in operative, obstetric, or dental invasive procedures 
must be educated regarding the epidemiology, modes of transmission, and prevention 
of HTLV-IlI/LAV infection and the need for routine use of appropriate barrier precautions 
during procedures and when handling instruments contaminated with blood after 
procedures. 

. All HCWs who perform or assist in invasive procedures must wear gloves when touch- 
ing mucous membranes or nonintact skin of all patients and use other appropriate bar- 
rier precautions when indicated (e.g., masks, eye coverings, and gowns, if aerosolization 
or splashes are likely to occur). In the dental setting, as in the operative and obstetric 
setting, gloves must be worn for touching all mucous membranes and changed between 
all patient contacts. If a glove is torn or a needlestick or other injury occurs, the glove 
must be changed as promptly as safety permits and the needle or instrument removed 
from the sterile field. 

All HCWs who perform or assist in vaginal or cesarean deliveries must use appropriate 
barrier precautions (e.g., gloves and gowns) when handling the placenta or the infant 
until blood and amniotic fluid have been removed from the infant's skin. Recommenda- 
tions for assisting in the prevention of perinatal transmission of HTLV-III/LAV have 
been published (2). 

All HCWs who perform or assist in invasive procedures must use extraordinary care to 
prevent injuries to hands caused by needles, scalpels, and other sharp instruments or 
devices during procedures; when cleaning used instruments; during disposal of used 
needies; and when handling sharp instruments following procedures. After use, dis- 
posable syringes and needles, scalpel blades, and other sharp items must be placed in 
puncture-resistant containers for disposal. To prevent needilestick injuries, needles 
should not be recapped; purposefully bent or broken; removed from disposable sy- 
ringes; or otherwise manipulated by hand. No data are currently available from con- 
trolled studies examining the effect, if any, of the use of needle-cutting devices on the 
incidence of needilestick injuries. 

If an incident occurs during an invasive procedure that results in exposure of a patient 
to the blood of an HCW, the patient should be informed of the incident, and previous 
recommendations for management of such exposures (7 ) should be followed. 

No HCW who has exudative lesions or weeping dermatitis should perform or assist in 
invasive procedures or other direct patient-care activities or handle equipment used for 
patient care. 

All HCWs with evidence of any iliness that may compromise their ability to adequately 
and safely perform invasive procedures should be evaluated medically to determine 
whether they are physically and mentally competent to perform invasive procedures. 
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8. Routine serologic testing for evidence of HTLV-lIlI/LAV infection is not necessary for 
HCWs who perform or assist in invasive procedures or for patients undergoing invasive 
procedures, since.the risk of transmission in this setting is so low. Results of such rou- 
tine testing would not practically supplement the precautions recommended above in 
further reducing the negligible risk of transmission during operative, obstetric, or dental 
invasive procedures. 

Previous recommendations (7,3,4) should be consulted for: (1) preventing transmission of 
HTLV-Ill/LAV infection from HCWs to patients and patients to HCWs in health-care settings 
other than those described in this document; (2) preventing transmission from patient to pa- 
tient; (3) sterilizing, disinfecting, housekeeping, and disposing of waste; and (4) managing 
parenteral and mucous-membrane exposures of HCWs and patients. Previously recommended 
precautions (7 ) are also applicable to HCWs performing or assisting in invasive procedures. 
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Epidemiologic Notes and Reports 





Q Fever among Slaughterhouse Workers — California 


During May 1985, five cases of hepatitis were reported to the Solano County (California) 
Health Department among workers at a local meatpacking plant that processes sheep. Ill- 
nesses were characterized by fever, malaise, myalgias, severe headache, and abdominal pain, 
but no jaundice. Symptoms lasted at least 1 week, then gradually resolved. Hepatitis was sus- 
pected because all cases had moderately elevated SGOT values. However, none had serologic 
evidence of acute infection with either hepatitis A or B (i.e., negative immunoglobulin M [igM] 
antibody to hepatitis A and hepatitis B surface antigen). Since all five patients were exposed 
to domestic animals in the course of their work, the differential diagnoses included QO fever, 
brucellosis, and leptospirosis. Sera from four of the patients who were originally thought to 
have had hepatitis from other causes were positive for IgM antibody to OQ fever by the immu- 
nofluorescent antibody test (IFA), indicating recent infection. 

A serosurvey was conducted to identify the extent of the outbreak. Forty-two of approxi- 
mately 100 employees agreed to be surveyed, including the five employees described above. 
Twelve (29%) had complement-fixation (CF) titers to OQ fever rickettsiae; eight (67%) of the 
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12 had recently experienced a clinical iliness compatible with OQ fever. Nineteen (45%) of the 
surveyed employees were positive by IFA test (but negative by CF test) for IgG antibody. 
Eleven of the 42 employees were negative both by CF and IFA. The 31 persons with serologic 
evidence of infection worked in a variety of jobs in areas throughout the plant, but no further 
investigation was performed to determine areas of highest risk. 

Employees were educated about the iliness through printed material and a question- 
and-answer session. A letter was mailed to physicians in the vicinity of the meatpacking plant 
informing them about Q fever. An investigation conducted by the California Occupational 
Health and Safety Administration resulted in the implementation of a surveillance program 
that included screening for Q fever by serology and for valvular heart disease among new em- 
ployees. No feasible environmental control measures were identified. 

Reported by E Lopez, MD, Solano County Health Dept, M Ascher, MD, Viral and Rickettsial Disease 
Laboratory, R Roberto, MD, infectious Disease Br, J Chin, MD, State Epidemiologist, California State Dept 


of Health Svcs; Viral and Rickettsial Zoonoses Br, Div of Viral Diseases, Center for infectious Diseases, 
CDC. 


Editorial Note: QO fever, caused by the rickettsial organism Coxiella burnetii, is found in at 
least 51 countries on five continents. The primary reservoirs are cattle, sheep, goats, and 
ticks, but many species of animals, both wild and domestic, are susceptible to infection. The 
infection in animals is usually subclinical, although organisms are excreted in milk, urine, and 
feces. In the infected parturient ewe, rickettsiae are found in especially high numbers in am- 
niotic fluid, placenta, and fetal membranes (the placenta may contain 10° organisms per gram 
during late gestation) (7). A single inhaled organism is sufficient to initiate infection. Because 
they are extremely resistant to desiccation and to physical agents, organisms survive for long 
periods in the inanimate environment (2). 

Humans are usually infected by inhalation of aerosolized particles from contaminated envi- 
ronments. Disease resulting from sheep occurs most commonly during the lambing season 
because of the high numbers of organisms shed at this time. Humans are at risk at other times 
as well, since the organism may be shed periodically from domestic animals and may be 
found in raw milk, arthropods, and other animal products, e.g., wool. Other occupational expo- 
sures to sheep have accounted for four reported outbreaks among employees in urban re- 
search facilities (3). 

The incubation period for OQ fever in humans is 14-39 days, averaging 20 days. Most com- 
monly, OQ fever causes a mild influenza-like illness that rarely requires medical attention. OQ fever 
may manifest as a systemic iliness, as in the first four cases, with symptoms characterized by 
sudden onset of severe headache, retrobulbar pain, a fever of 40 C (104 F) or greater, chills, 
general malaise, myalgia, and chest pain. Other more severe manifestations may include 
pneumonia and hepatitis. Although the acute disease is usually self-limited, Q fever endocardi- 
tis occassionally develops, typically 3-20 years following the acute infection, and is often fatal 
(5,6). Patients with underlying heart disease are at particular risk, because it affects previously 
damaged heart valves. Prompt treatment with tetracycline or chloramphenicol is effective in 
shortening the course of acute iliness ( 7). 

Q fever has also been described among children. Infection with C. burnetii was diagnosed 
in 18 children under 3 years of age who were hospitalized in the Netherlands during a 
16-month period (8). These patients presented most commonly with fever of unknown etiol- 
ogy or with pneumonia. Four of the children had relapsing episodes of fever that lasted 2-11 
months before presentation. The duration of hospitalization averaged 25 days, and ranged 
from 4 days to 80 days. 

Q fever is difficult to diagnose clinically, and radiologic findings of the lungs, when present, 
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may not be diagnostic. However, the diagnosis is readily made serologically (9, 70). 

Q fever is reportable in 24 states (Figure 1). Because QO fever may be mild and self-limited 
or mistaken for an acute viral iliness, diagnosis requires a high index of suspicion. An occupa- 
tional history should be obtained; contact with animals should suggest Q fever or another 
zoonoses. Q fever should be considered in the differential diagnosis of patients with atypical 
pneumonia, an influenza-like iliness during periods of low influenza activity, in patients with 
abnormal liver function tests when serologic evidence for hepatitis A or B is absent, and in 
children with fever of unknown origin (8). To facilitate diagnosis, a pilot state laboratory- 
based Q fever surveillance program has been initiated in California, Colorado, Idaho, lowa, 
Montana, New Mexico, and Oregon. Participating state laboratories have volunteered to test 
selected serum specimens for Q fever antibody. Positive specimens are reported both to the 
physician and to the state epidemiologist, who subsequently completes a case history form. 
Physicians in these seven states are encouraged to report such cases through their local/state 
health departments to the Viral and Rickettsial Zoonoses Branch, Division of Viral Diseases, 
Center for Infectious Diseases, CDC. 
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FIGURE 1. States that include Q fever on their official list of notifiable diseases 
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TABLE |. Summary —cases specified notifiable diseases, United States 
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TABLE 11. Notifiable diseases of low frequency, United States 
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TABLE Ill. Cases of specified notifiable diseases, United States, weeks ending 
April 5, 1986 and April 6, 1985 (14th Week) 
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TABLE I1!. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
April 5, 1986 and April 6, 1985 (14th Week) 
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TABLE Ill. (Cont’d.) Cases of specified notifiable diseases, United States. weeks ending 


April 5, 1986 and April 6, 1985 (14th Week) 
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TABLE IV. Deaths in 121 U.S. cities,” week ending 
April 5, 1986 (14th Week) 
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* Mortality data in this table are voluntarily reported from 121 cities in the United States, most of which have populations of 100.000 or 
more.A death is reported by the place of its occurrence and by the week that the death certificate was filed Fetal deaths are not included 
** Pneumonia and influenza 
t Because of changes in reporting hods in these 3 Pi yh cities, these numbers are partial counts for the current week Complete 
counts will be available in 4 to 6 weeks 
tt Total includes unknown 
§ Data not available Figures are estimates based on average of past 4 weeks 
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Current Trends 





Safety of Therapeutic Immune Globulin Preparations 
with Respect to Transmission of Human T-Lymphotropic Virus 
Type IlI/Lymphadenopath y- Associated Virus Infection 


Immune globulins produced by plasma fractionation methods approved for use in the 
United States have not been implicated in the transmission of infectious agents. Nevertheless, 
because immune globulins manufactured before 1985 were derived from plasma of human 
donors who were not screened for antibody to human T-lymphotropic virus type Iil/ 
lymphadenopathy-associated virus (HTLV-III/LAV), CDC and the U.S. Food and Drug Adminis- 
tration (FDA) have received inquiries concerning the safety of immune globulin (IG), hepatitis 
B immune globulin (HBIG), and intravenous immune globulin (IVIG). Current epidemiologic and 
laboratory evidence shows that these preparations carry no discernable risk of transmitting 
HTLV-IlI/LAV infection and that current indications for their clinical use should not be 
changed based on such concerns. 

BACKGROUND 

The IG, HBIG, IVIG, and other special immune globulins used in the United States are pro- 
duced by several manufacturers using the Cohn-Oncley fractionation process (7,2). This pro- 
cess involves a series of precipitation steps performed in the cold with addition of varying 
concentrations of ethanol. Production lots of IG and IVIG are made from plasma pools from at 
least 1,000 donors; HBIG and other specific immune globulins (e.g., varicella-zoster |G) may 
be prepared from plasma pools from fewer donors. 

Before 1985, donors were screened only for hepatitis B surface antigen but not by other 
tests for specific diagnosis of viral infections. Since April 1985, all donor units also have been 
screened for antibodies to HTLV-III/LAV, and all repeatedly reactive units have been discarded. 
Tests conducted at FDA and CDC have shown that as many as two-thirds of HBIG lots, as 
well as some lots of IG and IVIG, produced between 1982 and 1985 may have been positive 
for HTLV-III/LAV antibody. The question of safety arises out of concern that some immune 
globulins currently available were prepared from plasma pools that included units from 
donors who may have had HTLV-Ill/LAV viremia. 

EPIDEMIOLOGIC STUDIES 

Several studies have shown that recipients of HBIG and IG, including recipients of lots 
known to be positive for antibody to HTLV-IlI/LAV, did not seroconvert to antibody to HTLV-IIl/ 
LAV-positivity and have not developed signs and symptoms of acquired immunodeficiency 
syndrome (AIDS) or other illnesses suggesting HTLV-III/LAV infection. 

Since August 1983, CDC has enrolled 938 individuals who have had parenteral or 
mucous-membrane exposures to blood or body fluids of AIDS patients in a prospective sur- 
veillance study. To date, 451 entrants have been followed and tested for HTLV-IlI/LAV anti- 
body. Of these, 183 persons received IG and/or HBIG as prophylaxis against hepatitis B infec- 
tion; 100 (55%) received only IG; 65 (36%) received only HBIG; and 18 (10%) received both. 
One of the 183 HBIG recipients is now positive for HTLV-IlI/LAV antibody, but no preexposure 
serum was available for this individual, and seropositivity may have predated the needlestick 
exposure and IG prophylaxis. Further, heterosexual transmission of HTLV-IlI/LAV infection in 
this individual cannot be ruled out. No documented seroconversions have occurred in any of 
the 183 health-care workers who received IG or HBIG. 

Studies have been reported of 16 subjects who received HBIG that was strongly positive 
for HTLV-III/LAV antibody (3). Each patient had been given one to five ampules. A total of 31 
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doses were administered to 16 individuals. Low levels of passively acquired HTLV-Ill/LAV an- 
tibody were detected shortly after injection, but reactivity did not persist. Six months after the 
last HBIG injection, none of the 16 individuals had antibody to HTLV-III/LAV. 

In a study of prophylaxis against cytomegalovirus (CMV) infections among kidney- 
transplant patients, 16 patients received CMV-specific IVIG preparations subsequently found 
to contain HTLV-IlI/LAV antibody. After 10 months or longer of follow-up, none of the 16 
recipients developed antibody or other evidence of HTLV-IlI/LAV infection. 

In studies of a group of IVIG recipients, most of whom had idiopathic thrombocytopenia, 
none of 134 patients developed antibodies or other evidence of HTLV-Ill/LAV infection. 

Information regarding past therapy with immune globulins is available from 10,227 of 
17,115 AIDS patients reported to CDC. Three hundred fifty-eight (4%) reported receipt of an 
IG preparation. All but seven of these patients also were members of groups known to be at 
high risk for developing AIDS. The percentage of patients with no recognized risk factors for 
AIDS was not significantly different among those who received immune globulins (7/358 
[2%]) than among those who did not (358/9,869 [4%)). 

LABORATORY STUDIES 

Scientists at FDA recently evaluated the basic fractionation processes (7,2) used for pro- 
duction of immune globulins to determine effectiveness of those procedures in eliminating 
HTLV-IIl/LAV infectivity (4). Six sequential steps in a typical process were evaluated. The 
study was designed so that efficiency of eliminating HTLV-IlI/LAV at each step was measured. 
The degree to which HTLV-Illl/LAV was reduced by partitioning or inactivation at individual 
steps ranged from 10°' to more than 10~ of in vitro infectious units (IVIU)/mi. The effective- 
ness of virus removal in the entire process by partitioning and inactivation was calculated to 
be greater than 1 x 10'° IVIU/mi. 

Concentrations of infectious HTLV-Ill/LAV in plasma of infected persons have been es- 
timated to be less than 100 IVIU/mI. Further, FDA scientists have shown that the geometric 
mean infectivity titer of plasma from 43 HTLV-IlI/LAV infected persons was 0.02 IVIU/mi (4) 
Thus, the margin of safety based on the removal of infectivity by the fractionation process is 
extremely high. 

Scientists at CDC and FDA also cultured 38 lots of HBIG, IVIG, and IG, most of which con- 
tained HTLV-Ill/LAV antibody. HTLV-IlI/LAV was not recovered from any lot tested. 

Reported by J Bossell, MD, Cornell University, New York City; Central Laboratories Swiss Red Cross 
Blood Transfusion Svc, Berne, Switzerland; Immuno A.G., Vienna, Austria; KabiVitrum AB, Stockholm, 
Sweden; Massachusetts Public Health Biologics Laboratories, Boston, Massachusetts; Miles Laborato- 
ries, Inc., Berkeley, Travenol Laboratories, inc., Glendale, California; Center for Drugs and Biologics, U.S 
Food and Drug Administration; Center for infectious Diseases, CDC 

Editorial Note: The laboratory and epidemiologic studies referred to have shown that con- 
cern about HTLV-Ili/LAV infection associated with the use of immune globulins available in 
the United States is not warranted. Strategies for using immune globulins recommended by 
the Immunization Practices Advisory Committee should be followed (5). 

Recently, concern has been expressed that patients who received IG prepared from 
plasma of donors not screened for HTLV-Ill/LAV antibody may have a passively acquired 
false-positive reaction for antibody (6). Passively acquired HTLV-III/LAV antibody from HBIG 
known to contain high levels of antibody has been reported (3). Based on the estimated half- 
life of globulins in plasma, it can be calculated that passively acquired antibodies might be 
detected in sera of recipients for as long as 6 months after administration of immune globu- 
lins. It is important to recognize this possibility when attempting to determine the significance 
of HTLV-III/LAV antibody in a person who has recently received immune globulins, especially 
HBIG. 
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Epidemiologic Notes and Reports 





Tornado Disaster — Pennsylvania 


On the afternoon and evening of May 31, 1985, 27 tornadoes swept across parts of Ohio, 
Pennsylvania, western New York, and Ontario, killing at least 91 persons, injuring more than 
800 others, and leaving thousands more homeless. This disaster was the worst tornado 
storm in the United States since April 1974, when 315 people were killed by twisters that 
swept through 11 states, causing damage totaling more than $600 million. 

In Pennsylvania, the hardest-hit state, these tornadoes resulted in 65 dead, 700 injured, 
1,000 homes destroyed, and hundreds of millions of dollars in property damage. The 13 tor- 
nadoes that struck Pennsylvania ranged in speed from 75 mph to 250 mph, in width from 
100 yards to 2 miles, and in distance on the ground from 4 to 56 miles. According to the 
Pennsylvania Emergency Management Agency, Pennsylvania has averaged eight tornadoes a 
year since 1953. The 1985 tornadoes were the worst to hit the state since record-keeping 
began in 1854. The worst previous tornado had been in June 1944, when 45 people were 
killed, 362 injured, and 800 homes damaged in the southwestern part of the state. 

Previously, CDC evaluated tornado disasters in Texas (7), Illinois (2), and the Carolinas (3). 
These studies assessed various factors hypothesized to influence the risk of injury from torna- 
does. For the Pennsylvania tornado disaster, a study was designed to document information on 
deaths and hospitalizations to evaluate selected factors that may influence why some people 
die from their injuries, while others do not. The study focused on five contiguous counties (Erie, 
Crawford, Mercer, Venango, and Forest) that were hardest hit (46 of the 65 fatalities). Due to 
the total relocation of highly affected neighborhoods and the inability to identify a representa- 
tive sampling frame for uninjured persons in the immediate post-tornado period, the study 
looked at fatally injured and hospitalized injured persons. The latter were frequency matched to 
fatally injured persons 2:1 on two variables, tornado track and age stratum, and compared to 
detect risk factors for lethality. Public health nurses from the Pennsylvania Northwestern Dis- 
trict Health Department were trained to use a standardized questionnaire and conducted the in- 
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terviews in person whenever possible. Interviews were completed with respondents (next- 
of-kin, neighbor) for 89% of the fatally injured and with respondents (self, next-of-kin) for 90% 
of the hospitalized persons. 

Certain demographic and impact-phase characteristics (age, sex, location, protective 
warning, and protective measures) have been found in previous studies to be risk factors for 
injury; however, in this study, these characteristics did not appear to explain severity of injury 
(Table 1). Assessment of injury outcome characteristics in this study revealed that fatally in- 
jured persons were more likely to sustain injuries to the head and/or neck than were seriously 
injured persons. Further review of fatally injured persons showed that all but a few appeared 
to have been killed “instantaneously” and did not die en route to or in hospitals. 

Reported by F Sellers, PhD, Northwest District, Meadville, D Reid, MD, AB Rakow, DO, JN Logue, DrPH, 


EJ Witte, VMD, State Epidemiologist, Pennsylvania Dept of Health; Div of Environmental Hazards and 
Health Effects, Center for Environmental Health, CDC. 


Editorial Note: Public health consequences of tornadoes are very important in the United 


TABLE 1. Percentage distribution of selected risk factors among hospitalized and fatally 
injured persons in a tornado disaster — western Pennslyvania, 1985 





Fatally injured Hospitalized 
Risk factor (n = 41) (n = 83) 
Sex 


Female 56.1 53.0 
Male 43.9 47.0 





Location 
inside home 56.1 77.1 
Working outside 24 1.2 
Shopping 24 0.0 
Recreation inside 2.4 0.0 
Recreation outside 49 6.0 
In car 98 8.4 
Other 2.4 48 
Unknown 19.5 2.4 


First warming of tornado 

Saw tornado, high winds, 
or flying debris 

Heard tornado 
Saw alert on TV 
Heard by word of mouth 
Heard by telephone 
Heard siren 
Other 
Unknown 


Victim wamed of tornado 
Yes 
No 
Unknown 


Victim tried to warn others 
Yes 
No 
Unknown 
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States. During the 1970s, 507 tornado-related disasters resulted in 830 persons killed, 
20,969 persons injured, and 490,316 persons treated with emergency care (4). 

The present study shows that, for selected known risk factors, fatally injured persons did 
not differ significantly from seriously injured (hospitalized) persons. Since deaths were usually 
“instantaneous,” differences among postevent factors, recovery/transport times, and efficacy 
of emergency medical care do not appear to have contributed to fatal outcome. More likely 
explanations include differences in amounts of mechanical energy impacting critical body 
parts and/or unrecognized preevent or event-phase risk factors. Future research and public 
health attention should be geared to such preventive activities as early warning and education. 

Overall statistics showed that 52% of the persons both fatally and seriously injured had 
less than 1 minute’s warning, and 65% had less than 5 minutes’ warning. Furthermore, 31% of 
the initial warnings to seriously injured persons consisted of the person seeing or hearing the 
tornado, high winds, or flying debris. In some other tornado disasters, citizens have had earlier 
and more explicit warnings (7 ). 

This study also showed that only 34% of the seriously injured persons knew the difference 
between a tornado warning and a tornado watch. Another study has shown that 36% of per- 
sons who sighted tornadoes did not know what they were (5). 

Further emphasis needs to be placed on public health strategies for preventing or mitigat- 
ing tornado-associated morbidity and mortality in high-risk areas. Community action pro- 
grams should be oriented towards disseminating tornado warning/watches from the National 
Weather Service and tornado education for citizens. This tornado disaster, along with the 
majority of all tornadoes, occurred during the late afternoon when radio/television audiences 
are at their lowest (6). Therefore, utilization of positive alerts (sirens) are important. 

Citizens should be taught what the warning systems are in their communities and what 
should be done when the warning systems are activated. They should know and practice the 
following safety measures: 

1. Persons in buildings should seek shelter indoors, on the lowest floor, preferably in a 
basement. Central rooms, including closets and stairwells, are safer than rooms along 
the outside of the house, and areas near windows should be avoided. 

. Drivers should not attempt to drive away from a tornado. Instead, they should seek 
shelter indoors immediately on hearing a tornado warning. 
If drivers in open country cannot find indoor shelter, they should drive away from the 
tornado path at right angles. If there is not time to escape, persons outdoors should lie 
flat in the nearest ditch or ravine. 

4. Even properly anchored mobile homes are unsafe when wind speeds exceed 50 mph. 
In tornado-prone states, mobile-home parks should have alternative tornado shelters. 

References 
1. Glass Ri, Craven RB, Bregman DJ, et al. Injuries from the Wichita Falls tornado: implications for pre- 
vention. Science 1980;207:734-8 

CDC. Assessment of tornado-related deaths and injuries — Marion, Illinois. Unpublished data, 1982. 

CDC. Tornado disaster—North Carolina, South Carolina, March 28, 1984. MMWR 1985;34:205-6, 

211-2 

American Red Cross. Special statistical summary —deaths, injuries, and property loss by type of dis- 

aster 1970-1980. In: Gordon PD. Federal Emergency Management Agency, April 1982 

Wallace AFG. Tornado in Worcester. An exploratory study of individual and community behavior in 

an extreme situation. Washington, DC: National Academy of Science-National Research Council, 

1956; publication 392 

National Oceanic and Atmospheric Administration. The widespread tornado outbreak of April 3-4, 

1974. A report to the Administrator. Rockville, Maryland: U.S. Department of Commerce, 1974; Na- 

tional Disaster Survey Report 74-1 





236 MMWR April 11, 1986 
FIGURE I. Reported measles cases — United States, weeks 10-13, 1986 
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